The uniform model is a reversible interacting particle system that evolves on the homogeneous tree. Occupied sites become vacant at rate one provided the number of occupied neighbors does not exceed one. Vacant sites become occupied at rate times the number of occupied neighbors. On the binary tree, it has been shown that the survival threshold c is 1=4. In particular, for 1=4, the expected extinction time is nite. Otherwise, the uniform model survives locally. We show that the survival probability decays faster than a quadratic near c . This contrasts with the behavior of the survival probability for the contact process on homogeneous trees, which decays linearly. We also provide a lower bound that implies that the rate of decay is slower than a cubic. Tools associated with reversibility, e.g. the Dirichlet principle and Thompson's principle, are used to prove this result.
Introduction
In this paper an interacting particle system called the uniform model is studied. The process evolves on the homogeneous tree T d in which each vertex has degree d+1. Each site (or vertex) of the tree is said to be either occupied or vacant, and the process evolves in the following manner. A vacant site becomes occupied at rate times the number of occupied sites within distance one. One can regard this transition mechanism as occupied sites giving birth onto each vacant neighboring site at rate . Thus, is called the birth parameter. Occupied sites become vacant at rate one if there are at least d neighboring sites that are vacant. So having two or more occupied neighboring sites insulates a given particle from death. This has the e ect that connected components of occupied sites remain connected until absorption into the empty set, or until coalescing with another connected component. Here, kx ? yk is length of the shortest path connecting the sites x and y.
Since c(x; ) depends only on the values of within distance one of x, these rate functions determine the generator of a strong Markov process. For a complete construction of the process, the reader is referred to 6].
The uniform model was rst introduced in 12]. There it was proved that the system undergoes a phase transition as the parameter increases. In fact several potential phase transitions were considered in that paper. Let us focus on the most obvious transition to look for. Since particles must be present in order to create new particles, the empty set ( 0, also denoted by = ;) is an absorbing state. Therefore, it is natural to ask whether or not an initial state with a nite number of particles hits the empty set in nite time. Let s( ) = P O ( t 6 = ; 8 t)
be the probability that the uniform model starting from a single particle avoids absorption into the empty set. Here, t is the state of the process at time t, O is a distinguished vertex called the root, and P O is the probability Critical Exponents for a RNPS on T . Thus the result c (2) = 1=4 is the same as to say that f (2) = c (2). In 12], it is conjectured that f = c for d 3.
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The focus of this paper is the behavior of the survival probability, the expected extinction time, and the susceptibility (also called the total spacetime occupation measure) as functions of . Of particular interest will be the behavior of these functions near the critical value(s). The core of the paper is concerned with bounding the survival probability from above and below.
Such bounds are used to describe the rate at which the survival probability tends to zero as decreases to c on the binary tree. The techniques used to obtain Theorem 1.1 rely on a property of the uniform model that it does not share with the contact process, reversibility. An interacting particle system in which the initial con guration has a nite number of particles is said to be reversible if there exists a measure supported on the states with nitely many occupied individuals such that (A)c(x; A) = (A x)c(x; A x) (1.5) for all con gurations A (except possibly a single absorbing con guration) with nitely many occupied sites and all x 6 2 A. The equations in (1. upper and lower bounds on the survival probability. Section 2 contains the statements of and a brief discussion about these principles.
The Dirichlet principle has been used to estimate the survival probability for a class of particles systems known as reversible nearest particle systems.
These systems are de ned only on the one dimensional integer lattice Z.
Nearest particle systems are generalizations of the contact process due to Spitzer 15] in which the rate at which vacant sites become occupied depends on the distances to the nearest occupied sites to the left and to the right of the vacant site. In the reversible setting, the rate at which a vacant site becomes occupied takes a particularly nice form:
where is a nonnegative parameter, ( ) is a strictly positive probability density function on f1; 2; : : : g, and l x ( ) (resp. r x ( ) ) is the distance to the Such a function w is said to be a unit ow from x to R. Theorem 2.2 (Thompson's Principle). Provided P x ( R < 1) = 1,
where q(x) = P y6 =x q(x; y). Furthermore, the unit ow given by w(y; z) =E x (number of one step transitions from y to z before time R )
? E x (number of one step transitions from z to y before time R ) :
Critical Exponents for a RNPS on T only through its equivalence class, the transition rates are well de ned. We refer toÂ t as the shape chain. In order to make the shape chain irreducible, a transition from; to the singletonÔ is introduced at rate .
The shape chain is reversible with respect to the measurê The idea is to choose h N so that the liminf is as small as possible. Here h N is chosen to be the minimizer of the Dirichlet form over all functions in HŜ N
; that depend only on cardinality. In spite of the fact that the functions h N take almost none of the structure of the sets into account, this choice of h N provides a lower bound on c that turns out to be equal to c on the binary tree. Even more remarkably these nondiscriminating functions seem to provide the correct order of magnitude for the rate of decay of the survival probability. This is suggested by simulations of Tretyakov and Konno 16] that predict the decay rate to be 2.3 0.2 on the binary tree. Note that (4.1) implies that the rate of decay is at least 2.5. Thus, we conjecture that critical exponent is given by 2.5.
The next proposition is used in the proof of Theorem 4.1. It is an immediate consequence of Stirling's formula, which says that n! n n e ?n p 2 n where means that the ratio tends to one, and the fact that f = When it is necessary to emphasize which d is being considered, we write
Another fact that will be needed in the proof is that the rate at which the shape chain increases in cardinality is simply a function of the cardinality, By Proposition 4.2, it follows that
Using the fact that c(n) t(n), one could argue that the opposite inequality holds with a di erent a constant of course. Therefore, this estimate is asymptotically precise.
Returning to the upper bound in (4.3) and using (4.7), one obtains PÔ( ; = 1) Therefore, in order to obtain lower bounds on the survival probability, it su ces to construct a ow onŜ and to estimate the energy. for 0 k n?1. Note that (n; k) 0 and that (n; k)+ (n; n?1?k) = 1. we see that this choice of (n; ) apportions an equal amount of uid to each set of size n, and therefore this ow is called the uniform distributed ow.
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The functions (n; ) were chosen especially to insure that ( To prove that the rate of decay is 2.5, one needs to construct a di erent ow. This is true because the estimates used here are not generous. In fact, Nevertheless, it would still be worth while to show that the construction of the uniformly distributed ow can be carried out for d 3. Even though the extension is likely not to give the correct decay rate, it would still have the consequence that f = c for d 3. 
